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® A dosage unit for dosing a number of measured quantities of a liquid, such as an Insulin 
preparation, from a cartridge. 



© A dosage unit for dosing a number of measured 
quantities of a liquid, such as an insulin preparation, 
from a separate cartridge (2), where the dosage unit 
comprises a cylindrical casing for the cartridge (2). 
At the distal end the casing (1) is provided with 
means for fastening a liquid outlet needle (5). The 
dosage unit comprises furthermore a piston rod (8) 
activating a piston (4) in the cartridge (2). An adjust- 
ment means (18) is pivotaily mounted on the casing 
and determines by way of adjustment the length of 
<>jthe stroke of the piston rod. A ratchet device (10, 11) 
^ is situated between the casing (1 ) and the piston rod 
(8), said ratchet device allowing displacement of said 
piston rod (8) towards the distal end of the casing (1) 
<j>and preventing a displacement thereof in the op- 
l^posite direction. The adjustment means (18) is non- 
^jdisplaceably mounted on the casing (1), and the 
CO piston rod (8) is provided with an external thread (12) 
Qand prevented from rotating relative to the casing 
(1). A nut means (13) is provided between the piston 
J^-rod (8) and the adjustment means (18) said nut 
means engaging by way of an internal thread the 
thread (12) of the piston rod (8) and on the outside 



engaging in an axiaily dispiaceable manner the ad- 
justment means (18). A rotation of the adjustment 
means (18) involves a rotation of the nut means (13) 
relative to the piston rod and consequently a dis- 
placement of an indicator (21) fixedly connected to 
the nut means (13) and protruding from the end of 
the adjustment means (18). The indicator (21) is 
provided with a measuring scale indicating the ex- 
tent of its axial displacement relative to the adjust- 
ment means and consequently the desired dosing 
quantity, whereby the dosing is carried out by press- 
ing the piston rod (8) by way of the indicator (21) 
while pressing it back towards the interior of the 
adjustment means (18) 
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A dosage unit for dosing a number of measured quantities of a liquid, such as an Insulin preparation, 

from a cartridge 



The invention relates to a dosage unit for dos- 
ing a number of measured quantities of a liquid, 
where the dosage unit comprises a cylindrical cas- 
ing for the dose of the liquid in question, said liquid 
preferably being present in a separate cartridge, 
the distal end of said casing being provided with 
means for fastening a liquid outlet needle, said 
dosage unit further comprising a piston rod affect- 
ing a piston forcing out the liquid and situated in 
the cartridge and an adjustment means pivotally 
mounted on the casing and determining by way of 
adjustment the length of stroke of the piston rod 
relative to a measuring scale indicating the desired 
dosing quantity, and where the dosage unit in 
addition comprises a ratchet device situated be- 
tween the casing and the piston rod and allowing 
displacement of said piston rod towards the distal 
end of the casing and preventing a displacement 
thereof in the opposite direction. 

Various types of dosage units are known for 
dosing suitable quantities of insulin, said units us- 
ing cartridges containing different concentrations of 
insulin. Usually such a cartridge contains 1.5 ml 
(other cartridges contain 3 mi) and the insulin is for 
instance of a concentration of 100 insulin units per 
ml. whereby the cartridge contains 150 insulin 
units. When using the dosage unit a predetermined 
quantity is to be delivered per injection, preferably 
up to 40 insulin units per injection. 

Therefore the dosage unit can be used for 
several injections per cartridge. The latter proce- 
dure requires a very accurate adjustment of the 
dosage to be injected per time. 

The known dosage units are relatively com- 
plicated and often shaped such that their extent in 
the longitudinal direction decreases as more and 
more dosages are injected. Such dosage units are 
encumbered with drawbacks partly with respect to 
storage and partly because their appearance is 
gradually worsened. In addition, are more and 
more difficult to use as their extent in the longitudi- 
nal direction decreases. 

Dosage units are known the extent of which is 
kept constant Such units require, however, a step- 
wise injection of the dosing quantity in question. 
Alternatively the mechanism in question is rela- 
tively complicated the reason why the manufacture 
of the dosage unit is relatively expensive. 

The object of the present invention is to pro- 
vide a dosage unit maintaining a constant length in 
use and allowing a preadjustment of the total quan- 
tity to be dosed, and which simultaneously is in- 
expensive to manufacture. 

The dosage unit according to the invention is 



characterized in that the adjustment means is non- 
displaceably mounted on the casing, that the piston 
rod is provided with an external thread and pre- 
vented from rotating relative to the casing, that a 

5 nut means is provided between the piston rod and 
the adjustment means, said nut means engaging 
by way of an internal thread the thread of the 
piston rod and on the outside engaging in an 
axially displaceable manner the adjustment means 

10 such that rotation of the adjustment means involves 
a rotation of the nut means relative to the piston 
rod, and that the nut means is connected to an 
indicator protruding from the end of the adjustment 
means, said indicator comprising means stopping 

75 its axial movement towards the distal end of the 
dosage unit and further comprising a measuring 
scale indicating the extent of its axial displacement 
relative to the adjustment means and consequently 
the desired dosing quantity. 

20 The resulting dosage unit is easily preadjusted 
to the desired dosing quantity as a turning of the 
adjustment means involves a turning of the nut 
means and consequently an axial displacement 
thereof and of the indicator connected thereto rela- 

25 tive to the adjustment means and the piston rod. 
The desired dosing quantity is read by means of a 
suitable measuring scale indicating the displace- 
ment of the indicator relative to the adjustment 
means. After the preadjustment the injection in 

30 question is carried out merely by pressing on the 
indicator such that said indicator is axially dis- 
placed relative to the adjustment means back to its 
starting position relative thereto. As the nut means 
is engaging the piston rod and said piston rod is 

as prevented from rotating relative to the casing, the 
displacement of the indicator results in movement 
of the piston rod and the piston of the cartridge as 
well. The ratchet device between the casing and 
the piston rod ensures that the piston is not pulled 

40 out of the cartridge during the adjustment. 

According to the invention it is particularly ad- 
vantageous when the nut means comprises at least 
one radially protruding, axially extending projection 
on the outside, said projection being slidably situ- 

45 ated in an associated axially extending groove in 
the inner side of the adjustment means. 

According to the invention the nut means and 
the indicator connected thereto may comprise 
means stopping their axial movement away from 

so the distal end of the dosage unit, whereby it is 
possible to prevent the dosage unit from being 
adjusted to a possibly dangerously high dosing 
quantity. 

Moreover according to the invention the nut 
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means and the indicator may be integrally shaped 
whereby a particularly simple embodiment of the 
invention is obtained. 

According to the invention the nut means and 
the indicator may be substantially axialry symmetri- 
cally shaped with a button at the external end. the 
outer diameter of said button corresponding to the 
outer diameter of the adjustment means. As a 
result the axial movement of the indicator and 
consequently of the piston rod and the piston to- 
wards the distal end of the dosage unit is stopped 
in a simple manner. 

A dosage' unit comprising a removable cap 
protecting the needle may according to the inven- 
tion be shaped with the cap of such an axial extent 
that when mounted it abuts adjacent the distal end 
of the adjustment means, where the abutting ends 
of the cap and the adjustment means have correl- 
ative measuring scale portions indicating the dos- 
ing quantity set during the rotation of the adjust- 
ment means relative to the cap. Thus a careful 
adjustment of the desired quantity is allowed in a 
simple manner as the measuring scale portions 
indicate the quantity in questions by portions of a 
full turn of the adjustment means, while the mea- 
suring scale associated with the indicator indicates 
the dosing quantities of every full turn of the adjust- 
ment means. 

According to a particularly advantageous em- . 
bodiment of the invention marking means may be 
provided on the casing and the adjustment means, 
said marking means allowing a stepwise turning of 
the adjustment means with a tangible and option- 
ally audible indication of this movement whereas 
the cap may be arbitrarily and untumably situated 
with the associated measuring scale portion situ- 
ated opposite the measuring scale portion of the 
adjustment means in ' any position thereof as a 
result of the stepwise turning thereof. In this man- 
ner it is always possible to situate the measuring 
scale portion of the cap opposite a fixed zero on 
the adjustment means, said zero forming the basis 
of the adjustment of the desired dosing quantity. A 
further advantage is that simultaneously the user of 
the dosage unit has a clear feeling of alterations of 
the adjustment whereby the security of a correct 
adjustment is particularly good. 

Finally according to the invention the piston rod 
may be prevented from rotating relative to the 
casing by means of the ratchet device, as at least 
one pawl is provided on the casing, said pawl 
engaging a longitudinal groove in the piston rod, 
where the bottom of said groove is provided with a 
suitable toothing co-operating with the pawl. 

The invention is described in greater details 
below and with reference to the accompanying 
drawings, in which 



Figure 1 is a perspective view of a preferred 
embodiment of a dosage unit according to the 
invention, said dosage unit being ready for injection 
of a predetermined quantity of liquid, 
s Figure 2 is an axial sectional view of the 

dosage unit before the adjustment of a predeter- 
mined dosing quantity, 

Figure 3 is an axial sectional view through 
the dosage unit of Figure 1 , 
10 Figure 4 is a sectional view taken along the 

line IV-IV of Figure 3. 

Figure 5 is a sectional view taken along the 
line V-V of Figure 3, 

Figure 6 is a perspective view of an embodi- 
75 ment of an indicator shaped integral with an asso- 
ciated nut means with portions removed for the 
sake of clarity, and 

Figure 7 is an axial sectional view of the 
embodiment of Figure 6. 

20 

The dosage unit according to the invention 
shown in Figures 1-5 comprises a casing 1 for a 
cartridge 2 containing a liquid 3. The cartridge 2 
comprises a piston 4 pressing the liquid 3 out 

25 through a needle 5 inserted in the opposite end, 
said needle being secured to the casing 1 in a 
generally known manner by screwing on of a cup- 
shaped cap 6. As indicated in Figures 2 and 3 the 
cartridge 2 can be retained in the casing by means 

so of a retaining cap 7 optionally secured to the 
casing by a snapping effect. The retaining cap 7 
allows introduction of a protruding end (not shown) 
of the needle 5, said end optionally extending into 
the interior of the cartridge. This introduction and 

25 insertion of the needle 5 is preferably carried out 
during the screwing on of the needle-carrying cap 
6 onto the retaining cap 7 of the casing 1 . 

At the end opposite the needle 5 the dosage 
unit comprises a piston rod 8 driving the piston 4 in 

40 the cartridge 2. This piston rod 8 comprises a 
longitudinal groove 9 provided in the bottom with 
transverse barbs 10 being serrated when seen as a 
longitudinal sectional view thereof. These barbs 
cooperate with a pawl 1 1 shaped on the casing 1 

45 and provided with barbs co-operating with said 
barbs 10 on the piston rod 8. These, barbs 10 and 
the pawl 11 are shaped so as only to allow dis- 
place ment of the piston rod 8 towards the piston 4 
of the cartridge and to prevent displacement in the 

so opposite direction. As indicated in Figure 5 the 
pawi 1 1 and the groove 9 are of such a width that 
their cooperation prevents the piston from rotating 
relative to the casing. 

The pistion rod 8 comprises furthermore a 

55 thread 12 shaped along its external periphery, a 
nut means 13 being screwed onto said thread. On 
the outside the nut means 13 comprises radially 
protruding projections 14 and 15 extending axially 
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along the outer side of the nut means 13 and 
received in corresponding grooves 16 and 17, re- 
spectively, cf. Figure 4, in a surrounding sleeve- 
shaped adjustment means 1 a At the end adjacent 
the casing 1 this adjustment means comprises a 
circumferential groove 19 receiving a circumferen- 
tial projection 20 on the casing 1. As a result it is 
possible to turn the adjustment means 18 simulta- 
neously with preventing it from being axially dis- 
placed. 

The nut means 13 is shaped integral with a 
tubular indicator 21 extending coaxially with the 
piston rod 8 away from the casing 1 between the 
piston rod 8 and the adjustment means 18. At the 
free end projecting outside the adjustment means 
the indicator 21 comprises an end button 22 of 
substantially the same outer diameter as the ad- 
justment means 18. As indicated in Figures 2 and 3 
the nut means comprises a circumferential abut- 
ment surface 23 at the transition to the tubular 
indicator. Correspondingly the adjustment means 
18 comprises an inner circumferential abutment 
surface 24, the abutment surface 23 on the nut 
means abutting said abutment surface 24 during 
the displacement of the nut means in axial direction 
relative to the piston whereby the movement in 
question is stopped on a desired location. The 
grooves 16 and 17 shaped on the inner side of the 
adjustment means 18 are of such an extent that the 
nut means 13 can move freely in axial direction . 
relative to the piston and the adjustment means 
between the adjacent end of the casing 1 and the 
inner abutment surface 24 on the adjustment 
means 18. 

The dosage unit comprises furthermore a re- 
movable cap 25 protecting the needle 5 when the 
dosage unit is not used. This cap is of such an 
axial extent that when mounted its free rim 26 is 
situated adjacent the adjustment means 18. Axial 
recesses or grooves are provided close to the free 
rim 26 of the cap 25. said recesses being situated 
with the same mutual angular distance along the 
inner side of the cap. These recesses are indicated 
by the reference numerals 27 and 28 in Figures 2 
and 3 and receive correspondingly shaped protrud- 
ing projections 29 and 30, respectively, on the 
outer side of the casing. In this manner the cap can 
always be situated in a predetermined turning posi- 
tion relative to the periphery of the casing 1. The 
projections 29 and 30 on the casing 1 can be 
received in a manner not described more detailed 
in the recesses 27 and 28 on the cap 25 by way of 
a snapping effect 

As shown in Figure 5, the casing 21 is pro- 
vided with axially shaped grooves 31, 32, 33, 34. 
and 35 along the circumference. These grooves 
are situated with the same mutual angular distance 
as the grooves or recesses 27 and 28 on the inner 



side of the cap. These grooves 31-35 on the outer 
side of the casing co-operate with a projection 36 
on the adjustment means 18 which project inwards. 
The grooves 31-35 and the projection 36 are 

s shaped such that a turning of the adjustment 
means 18 relative to the casing 1 can easily be 
carried out manually as the receiving of the projec- 
tion 36 in the grooves ensures both an audible 
stepwise advancing of the adjustment means rela- 

io tive thereto and on a desired location and a retain- 
ing of the adjustment means 18 relative to the 
casing 1. 

A scale is present on the outer side of the 
adjustment means at the end adjacent the cap 25. 

is cf. Figure 1. This scale comprises a platform 37 
with the number 0 thereon. Correspondingly, the 
cap 25 comprises a knob 38 to be situated op- 
posite the platform 37. The arbitrary positioning of 
the cap 25 along the circumference of the casing 

20 and the corresponding positioning of the adjust- 
ment means 18 also relative to the circumference 
of the casing 1 renders it possible for the user 
always to be able to situate the knob 38 opposite 
the platform 37 before the adjustment is initiated. 

25 The dosage unit operates in the following man- 
. ner. Upon positioning of the knob 38 opposite the 
platform 37 of the adjustment means 18, the de- 
sired dosing quantity is set by turning the adjust- 
ment means 18 relative to the casing 1 and the cap 

30 25 fixed thereon. As a result the nut means 13 is 
■ forced to follow the rotation, the abutment of said 
nut means 14 against the end of the casing 1 
preventing a turning of the adjustment means 18 in 
the incorrect direction. The rotation of the nut 

as means 13 relative to the piston rod 8 implies that it 
is forced away from the cartridge by the thread 12 
whereby the indicator moves axially away from the 
free end of the adjustment means 18. As a result a 
rough measuring scale 39 appears on the outside 

40 of the indicator 21. The said scale can be divided 
up so as to allow a reading of the dosing quantity 
in question for every full turn of the adjustment 
means 18 relative to the knob 38 on the cap 25, 
while the scale 40 on the end of the adjustment 

45 means adjacent the cap 25 indicates the dosing 
quantity by portions of a full turn of the adjustment 
means 18 relative to the knob 38. 

When the desired quantity has been set. the 
turning of the adjustment means 18 is stopped on 

so a suitable location where the turning has been fixed 
by means of the receiving of the inner projection 
36 in one of the grooves 31-35 on the outside of 
the casing. Subsequently, the user removes the 
cap 24 and places the dosage unit on the desired 

55 location by sticking in the needle 5. Then the 
indicator 21 is forced back into the adjustment 
means 18 by pressing on the end button 22 until 
said movement is stopped by the abutment of the 



nut means 13 against the end of the casing 1 or 
the abutment of the end button 22 against the 
adjacent end of the adjustment means. As the pawl 
11 prevents the piston rod 8 from rotating, the 
displacement of the indicator 21 causes a displace- 
ment of the piston rod a corresponding distance, 
whereby the piston of the cartridge is pressed 
towards the outlet end of the liquid 3. As a result a 
quantity of liquid is pressed out of the cartridge, 
said quantity corresponding to the quantity mea- 
sured on the measuring scales. After completion of 
the injection of liquid, the dosage unit is of the 
same length as before the preadjustment and 
therefore it maintains an acceptable, uniform ap- 
pearance. 

A suitable choice of material allows the casing 
1 to be transparent, whereby the user can always 
see whether liquid is left in the cartridge. The cap 
25 ensures simultaneously that the content of the 
cartridge is protected against sunlight The various 
parts of the dosage unit are advantageously made 
of plastics, such as polypropylene, by injection 
moulding and are relatively easy to manufacture. 
With respect to compatibility it is also possible to 
adapt the material in question of the dosage unit to 
the injection liquid. 

Figures 6 and 7 illustrate a second embodi- 
ment of the indicator 21 and the associated screw 
means 13. On the outside this- indicator comprises 
a protrusion 41 received in a corresponding groove 
on the inside of the adjustment means 18. At the 
end opposite the protrusion 41, a circumferential 
groove 42 is provided for the fastening of a loose 
end knob not shown and shaped like the end knob 
22. 

The invention has been described with refer- 
ence to a preferred embodiment Many modifica- 
tions can be carried out without thereby deviating 
from the scope of the invention. The piston rod 
may for instance be of different cross sections 
depending on the shape of the ratchet device, 
where the prevention of the piston rod from rotating 
may be ensured by a suitable shaping of the 
opening through which the piston rod passes into 
the casing 1. Furthermore the piston rod 8 must 
always comprise a thread 12 co-operating with the 
nut means 13. A toothing may be provided on the 
end of the nut means 13 adjacent the casing 1 as 
well as on the abutting end of the casing 1. The 
toothing is. shaped as co-operating barbs prevent- 
ing a mutual rotation of the casing 1 and the nut 
means towards a stronger tension. These barbs 
allow a slight turning in the opposite direction. 

In stead of using a separate cartridge as con- 
tainer for the injection liquid, it is also possible to 
use a container shaped integral with the casing 
with the effect that by a suitable reshaping of the 
casing, said casing can also be used as a container 



for the injection liquid simultaneously with co-op- 
* erating with the cap, the adjustment means, and 
the piston rod. 

As illustrated in Figure 1. the cap 25 is of a 
5 non-circular cross section at the end opposite the 
adjustment means 18 when said cap is secured on 
the dosage unit In this manner it is easy to handle 
the cap during the mounting procedure. Further- 
more a clip 43 is provided which secure the dos- 
io age unit to a pocket like a fountain pen. 

The dosage unit can also be used for other 
injection preparations beyond insulin, such as for 
instance morphine. 

15 

Claims 

1. A dosage unit for a number of measured 
quantities of a liquid, where the dosage unit com- 

20 prises a cylindrical casing (1) for the dose of the 
liquid in question, said liquid preferably being 
present in a separate cartridge (2), the distal end of 
said casing being provided with means for fasten- 
ing a liquid outlet needle (5), said dosage unit 

25 further comprising a piston rod (8) affecting a pis- 
ton (4) forcing out the liquid and situated in the 
cartridge and an adjustment means (18) pivotally 
mounted on the casing and determining by way of 
adjustment the length of stroke of the piston rod (8) 

30 relative to a measuring scale (39. 40) indicating the 
desired quantity, and where the dosage unit in 
addition comprises a ratchet device (10. 11) situ- 
ated between the casing (1) and the piston rod (8) 
and allowing displacement of said piston rod (8) 

35 towards the distal end of the casing and preventing 
a displacement thereof in the opposite direction, 
characterised in that the adjustment means (18) is 
non-displaceably mounted on the casing (1), that 
the piston rod (8) is provided with an external 

40 thread (12) and prevented from rotating relative to 
the casing (1), that a nut means (13) is provided 
between the piston rod (8) and the adjustment 
means (18), said nut means engaging by way of an 
internal thread the thread of the piston rod (8) and 

45 on the outside engaging in an axially displaceable 
manner the adjustment means (18) such that rota- 
tion of the adjustment means (18) involves a rota- 
tion of the nut means relative to the piston rod (8), 
and that the nut means (13) is connected to an 

so indicator (21) protruding from the end of the adjust- 
ment means (18) said indicator comprising means 
stopping its axial movement towards the distal end 
of the dosage unit and further comprising a mea- 
suring scale (39) indicating the extent of its axial 

55 displacement relative to the adjustment means (18) 
and consequently the desired dosing quantity. 
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2. A dosage unit as claimed in claim 1, char- 
acterized in that the nut means (13) comprises at 
least one radially protruding, axiaily extending pro- 
jection (14, 15, 41) on the outside, said projection 
being slidabiy situated in an associated axiaily ex- 5 
tending groove (16, 17) in the inner side of the 
adjustment means (18) 

3. A dosage unit as claimed in claim 1 or 2, 
characterized in that the nut means (13) and the 
associated indicator (21) comprise means (23) to 
stopping their axial movement away from the distal 

end of the dosage unit 

4. A dosage unit as claimed in claim 1. 2 or 3, 
characterised in that the nut means (13) and the 
indicator (21 ) are integrally shaped. is 

5. A dosage unit as claimed in claim 4, charac- 
terised in that the nut means (13) and the indicator 
(21) are substantially axiaily symmetrically shaped 
with a button at the external end, the outer diam- 
eter of said button corresponding to the outer di- 20 
ameter of the adjustment means (18). 

6. A dosage unit as claimed in claim 1, 2, 3, 4 
or 5 and comprising a removable cap (25) protect- 
ing the needle (5), characterized in that the cap 

(25) is of such an axial extent that when mounted it 25 
abuts adjacent the distal end of the adjustment 
means (18). and that the abutting ends of the cap 
(25) and the adjustment means (18) have correl- 
ative measuring scale portions (37, 38, and 40) 
indicating the dosing quantity set during the rota- 30 
tion of the adjustment means (18) relative to the 
cap (25). 

7. A dosage unit as claimed in claims 1-6. 
characterised in that marking means (31. 32, 33. 

34, 35, and 36) are provided on the casing (1) and as 
the adjustment means (18), said marking means 
allowing a stepwise turning of the adjustment 
means with a tangible and optionally audible in- 
dication of this movement, and that the cap (25) is 
arbitrarily and unturnably situated with the asso- *o 
dated measuring scale portion situated opposite 
the measuring scale portion (37) of the adjustment 
means in any position thereof as a consequence of 
the stepwise turning thereof. 

8. A dosage unit as claimed in claims 1-7, 4s 
characterised in that the prevention of the piston 

rod (8) from rotating relative to the casing (1) is 
ensured by means of the ratchet device (10, 11), 
whereby at least one pawl (11) is provided on the 
casing (1), said pawl engaging a longitudinal so 
groove (9) in the piston rod (8), where the bottom 
of the groove is provided with a suitable toothing 
co-operating with the pawl (11). 
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